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Description 

Background  of  the  Invention 

This  invention  relates  to  the  preparation  of  N-  5 
phosphonomethylglycine,  and  more  particularly  to 
an  improved  process  for  producing  N- 
phosphonomethylglycine  from  an  N-ac- 
ylaminomethylphosphonic  acid  and  glyoxylic  acid 
or  derivative  without  isolation  of  the  N-ac-  10 
ylaminomethylphosphonic  acid  or  related  inter- 
mediates. 

N-phosphonomethylglycine  is  a  highly  effective 
and  commercially  important  phytotoxicant  useful  in 
controlling  the  growth  of  germinating  seeds,  is 
emerging  seedlings,  maturing  and  established 
woody  and  herbaceous  vegetation,  and  aquatic 
plants.  The  salts  of  N-phosphonomethylglycine  are 
conveniently  applied  in  an  aqueous  formulation  as 
a  post  emergent  phytotoxicant  or  herbicide  for  the  20 
control  of  a  broad  spectrum  of  plant  species. 

Gaertner,  Canadian  Patent  1  ,039,739  describes 
a  process  for  producing  N-phosphonomethyl- 
glycine  by  reacting  aminomethylphosphonic  acid  or 
its  esters  with  glyoxylic  acid  derivatives  to  form  25 
carbonylaldiminomethanephosphonates.  Thereafter, 
the  carbonylaldiminomethanephosphonates  are 
subjected  to  catalytic  hydrogenation  to  produce  N- 
phosphonomethylglycine  or  its  esters.  The  ester 
groups  can  be  hydrolyzed  to  produce  N-  30 
phosphonomethylglycine. 

Franz,  U.S.  Patent  3,799,758,  describes  the 
preparation  of  N-phosphonomethylglycine  by  reac- 
ting  ethyl  glycinate,  formaldehyde,  and  diethyl 
phosphite  followed  by  hydrolysis.  Alternative  pro-  35 
cesses  described  by  Franz  include 
phosphinomethylation  of  glycine  with  chloromethyl- 
phosphinic  acid  in  the  presence  of  sodium  hydrox- 
ide  and  oxidation  of  N-phosphinomethylglycine  with 
mercuric  chloride.  40 

Moser,  U.S.  Patent  4,369,142,  describes  a  pro- 
cess  for  the  preparation  of  N-phosphonomethyl- 
glycine  in  which  aminomethylphosphonic  acid  is 
reacted  in  aqueous  medium  with  glyoxal  in  the 
presence  of  the  catalyst  sulfur  dioxide.  45 

H.  Yanagawa  et  al,  "Novel  Formation  of  a- 
Amino  Acids  and  Their  Derivatives  from  Oxo  Acids 
and  Ammonia  in  an  Aqueous  Medium",  J. 
Biochem,  91̂ ,  2087-2090  (1982)  discloses  the  reac- 
tion  of  glyoxylic  acid  with  ammonia,  methylamine,  50 
and  ammonium  sulfate  to  make  glycine  and/or  its 
derivatives.  On  page  2088  in  Table  I,  the  synthesis 
of  various  amino  acids  is  disclosed  at  pH  4  and  pH 
8  and  at  temperatures  of  27  °C  and  105°C.  At  the 
bottom  of  the  left  column  bridging  to  the  top  of  the  55 
right  column  on  page  2088,  it  is  disclosed  that 
acidic  pH  and  low  temperatures  were  more  favor- 
able  than  alkaline  pH  and  high  temperatures  for  the 

formation  of  glycine. 
J.  Kihlberg,  "Synthesis  of  Strombine.  A  New 

Method  for  Monocarboxymethylation  of  Primary 
Amines",  Acta  Chemica  Scandinavica  B  37,  911- 
916  (1983)  discloses  the  reaction  of  two  equiv- 
alents  of  glyoxylic  acid  with  primary  aliphatic  and 
aromatic  amines  which  proceeds  via  the  initial  for- 
mation  of  the  corresponding  imine  derivative.  In 
Table  I,  appearing  on  page  914,  it  is  disclosed  that 
various  starting  amines  are  reacted  with  2  equiv- 
alents  of  glyoxylic  acid  at  temperatures  between 
about  25  °C  and  70  °C  to  yield  the  corresponding 
N-formyl-N-carboxymethylamine  which  is  easily 
hydrolyzed  to  the  N-carboxymethylamine. 

Kleiner,  U.S.  Patent  4,670,191  discloses  a  pro- 
cess  for  the  preparation  of  N-phosphonomethyl- 
glycine  by  reacting  aminomethanephosphonic  acid 
with  2  molar  equivalents  of  glyoxylic  acid  at  tem- 
peratures  between  1  0  0  C  and  1  00  0  C. 

Although  the  teachings  of  the  above  referen- 
ces,  alone  or  in  combination,  can  be  used  to  pro- 
duce  satisfactory  yields  of  N-phosphonomethyl- 
glycine,  each  of  such  teachings  suffer  from  one  or 
more  disadvantages.  Now,  there  is  provided  a 
straight-forward  process  for  the  production  of  N- 
phosphonomethylglycine  or  its  derivatives  in  good 
yield  with  inexpensive  raw  materials,  low  capital 
costs  and  simple  operating  procedures,  without  the 
necessity  of  isolating  intermediate  products. 

Summary  of  the  Invention 

These  and  other  advantages  are  achieved  by  a 
process  for  preparing  N-phosphonomethylglycine 
which  comprises  bringing  together  under  reaction 
conditions  glyoxylic  acid  or  a  derivative  thereof  and 
an  N-acylaminomethylphosphonic  acid  represented 
by  the  formula 

R  -  C  -  NH  -  CH2  -  

O  OH 
II  /  
P 

\  
OH 

wherein  R  is  selected  from  the  group  consisting  of 
alkyl  having  from  1  to  6  carbon  atoms,  haloalkyl 
having  from  1  to  6  carbon  atoms,  benzyl  and 

50  phenyl. 

Detailed  Description  of  the  Invention 

The  term  alkyl  as  used  herein  means  both 
straight  and  branched  chain  radicals,  such  as 
methyl,  ethyl,  isopropyl,  cyclopropyl,  cyclohexyl, 
tertiary  butyl,  iso-butyl,  n-butyl  and  various  forms 
of  phenyl,  hexyl  and  the  like.  Various  alkyl  forms 

2 
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containing  more  than  6  carbon  atoms  can  be  used 
in  the  process  of  the  present  invention,  but  it  does 
not  seem  to  be  particularly  advantageous.  Methyl 
is  preferred. 

The  term  haloalkyl  includes  all  of  the  above 
alkyl  groups  that  have  been  substituted  with  one  or 
more  halogen  atoms,  such  as  chlorine,  bromine 
and  iodine.  Chloroalkyls  are  preferred. 

The  terms  benzyl  and  phenyl  have  the  usual 
meanings  known  to  those  skilled  in  the  art,  and 
such  benzyl  and  phenyl  groups  can  be  substituted 
or  unsubstituted.  Typical  substitutions  would  in- 
clude  nitro,  methyl  or  halo,  such  as  chloro,  but 
satisfactory  results  are  obtained  using  the  less  ex- 
pensive  unsubstituted  phenyl  groups. 

Glyoxylic  acid  also  includes  the  hydrate, 
hemiacetal  or  acetal  derivative  thereof,  or  an  ester 
of  glyoxylic  acid  wherein  the  ester  group  is  an  alkyl 
group  having  from  1  to  6  carbon  atoms,  as  dis- 
cussed  above.  All  are  good. 

The  N-acylaminomethylphosphonic  acids  use- 
ful  in  this  process  have  been  reported.  In  contrast 
to  the  report  in  Synthesis  (June  1978)  pages  479 
and  480,  it  was  found  that  simple  alkyl  and  aryl 
amides  could  be  phosphonomethylated  in  good 
yield  on  reaction  with  phosphorus  trichloride  and 
formaldehyde,  and  this  is  what  we  prefer  to  do  as 
the  first  step  in  this  process. 

The  molar  ratio  of  glyoxylic  acid  and  N-ac- 
ylaminomethylphosphonic  can  affect  the  yield  of  N- 
phosphonomethylglycine.  One  mole  of  N-ac- 
ylaminomethylphosphonic  acid  to  two  moles  of 
glyoxylic  acid,  or  more,  is  preferably  used  to  obtain 
quantative  yields.  Molar  ratios  of  less  than  1  :2  can 
be  used,  but  the  yield  of  N-phosphonomethyl- 
glycine  is  reduced. 

The  process  of  the  present  invention  involves 
heating  the  N-acylaminomethylphosphonic  acid 
with  glyoxylic  acid  in  water  or  an  aqueous  mineral 
acid  to  obtain  a  one  pot  hydrolysis/reductive  al- 
kylation  to  give  N-phosphonomethylglycine.  Either 
a  purified  N-acylaminomethylphosphonic  acid,  or 
crude,  stripped  oil  from  the  phosphonomethylation 
reaction  can  be  used  with  satisfactory  results.  The 
use  of  the  crude,  unisolated  N-acylaminomethyl- 
phosphonic  acid  avoids  a  costly  isolation  step,  im- 
proves  the  overall  yield,  reduces  waste  loads,  and 
this  is  what  we  prefer  to  do. 

The  temperature  of  the  reaction  can  vary  within 
wide  ranges.  Although  ambient  temperature  can  be 
used,  the  reaction  is  sluggish,  and  it  is  preferred  to 
use  temperatures  of  at  least  50  °  C,  and  more  pref- 
erably  of  at  least  70  °C.  A  preferred  reaction  tem- 
perature  lies  within  the  range  from  about  50  °C  to 
about  180°C.  The  upper  temperature  limit  of  this 
one  pot  hydrolysis/reduction  alkylation  process  is 
only  dependent  on  the  hydrolytic  stability  of  the  N- 
acylaminomethylphosphonic  acid.  Accordingly,  the 

reaction  can  be  run  at  reflux  (about  110°C)  or 
under  pressure  at  temperatures  of  about  150°C. 
From  a  process  standpoint  temperatures  of  about 
135°C  to  about  140°C  are  preferred  when  using 

5  N-benzoylaminomethylphosphonic  acid,  glyoxylic 
acid  and  aqueous  hydrochloric  acid. 

The  invention  is  further  illustrated  by,  but  not 
limited  to,  the  following  examples. 

io  Example  1 

Acetamide  to  N-Phosphonomethylglycine 

A  50  ml  flask  was  charged  with  acetamide 
15  (1.48  g,  0.025  mol),  paraformaldehyde  (0.79  g, 

0.0265  mol)  and  7  ml  of  glacial  acetic  acid.  The 
mixture  was  heated  to  solution  (~100°C)  then  cool- 
ed  to  room  temperature.  Then,  phosphorus  trichlo- 
ride  (4.11  g,  0.03  mol)  was  added  in  one  portion, 

20  and  the  temperature  rose  to  40  °C.  The  solution 
was  heated  at  107°C  for  3  hours  and  then  evap- 
orated  to  an  oil  at  55  °  C. 

The  resulting  oil  was  treated  with  5.10  g  (0.55 
mol)  of  glyoxylic  acid  monohydrate  in  25  ml  water. 

25  The  solution  was  heated  at  reflux  overnight.  HPLC 
analysis  of  the  reaction  solution  showed  that  it 
contained  a  69.9%  yield  of  N-phosphonomethyl- 
glycine  and  a  7.72%  yield  of  N-formyl-N- 
phosphonomethylglycine. 

30 
Example  2 

Acetamide  to  N-Phosphonomethylglycine  with 
Glyoxylic  Acid  Methylester  Methylhemiacetal  as 

35  the  Reductive  Agent 

Acetamide  (2.96  g,  0.05  mol)  was 
phosphonomethylated  as  described  in  Example  1. 
After  heating  at  107°C  for  3  hours,  methyl  2- 

40  hydroxy-2-methoxy  acetate  and  5  ml  of  H20  was 
introduced  and  the  reaction  solution  was  evap- 
orated  to  a  thick  oil.  The  oil  was  treated  with  50  ml 
of  concentrated  HCI  and  heated  at  reflux  overnight. 

Ion  exchange  purification  of  the  reaction  mix- 
45  ture  gave  6.2  g  of  N-phosphonomethylglycine 

which  represents  a  73.4%  yield  based  on  acet- 
amide. 

Example  3 
50 

Benzamide  to  N-Phosphonomethylglycine 

A  100  ml  flask  was  charged  with  benzamide 
(3.02  g,  0.025  mol),  paraformaldehyde  (0.79  g, 

55  0.0265  mol)  and  20  ml  of  glacial  acetic  acid.  The 
mixture  was  heated  to  solution  (~100°C)  and  cool- 
ed  to  10°  C  in  an  ice  bath.  Phosphorus  trichloride 
(3.6  g,  0.0265  mol)  was  added  dropwise  keeping 

3 
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the  temperature  below  30  °C.  The  solution  was 
heated  to  120°C  over  a  one-hour  period  and  held 
at  120°C  for  2  hours.  After  heating,  the  solution 
was  evaporated  at  reduced  pressure  to  remove  the 
acetic  acid  and  obtain  the  N-benzoylaminomethyl- 
phosphonic  acid  as  an  oil. 

The  oil  was  treated  with  gloxylic  acid  mon- 
ohydrate  (4.85  g,  0.053  mol)  and  25  ml  of  con- 
centrated  HCI  and  heated  at  reflux  for  8  hours. 
HPLC  analysis  of  the  resulting  solution  showed  the 
presence  of  an  82.4%  yield  of  N- 
phosphonomethylglycine  based  on  benzamide. 

Example  4 

Benzamide  Using  a  High  Temperature/Pressure 
Reductive  Alkylation  Step 

Benzamide  (6.1  g,  0.05  mol)  was 
phosphonomethylated  as  described  in  Example  3. 
After  evaporation  of  acetic  acid,  the  oil  was  trans- 
ferred  to  a  250  ml  Fisher-Porter  bottle  equipped 
with  a  pressure  gauge  and  pressure  release  valve. 
The  oil  was  treated  with  glyoxylic  acid  mon- 
ohydrate  (10.4  g,  0.11  mol)  in  30  ml  of  concen- 
trated  HCI  (aq).  The  mixture  was  pressurized  to 
2.07x1  05N/m2  (30  psi)  with  nitrogen  and  heated  in 
an  oil  bath  to  an  oil  temperature  between  130- 
138°C.  Pressure  was  released  periodically  to 
maintain  an  internal  pressure  between  2.90x1  05  to 
3.58x1  05N/m2  (42-52  psi).  After  3.5  hours,  gas  evo- 
lution  ceased  and  the  reaction  was  cooled. 

HPLC  analysis  of  the  reaction  mixture  revealed 
an  82.5%  yield  of  N-phosphonomethylglycine  and 
a  4.5%  yield  of  N-formyl-N-phosphonomethyl- 
glycine  based  on  benzamide. 

Example  5  (comparative) 

Phenyl  Carbamate  to  N-Phosphonomethylglycine 

A  50  ml  flask  was  charged  with  phenyl  carba- 
mate  (3.53  g)  formaldehyde  (0.79  g)  and  acetic 
acid  (20  ml).  The  mixture  was  heated  to  85  °  C  and 
then  cooled  to  about  15  °C  in  an  ice  bath.  Phos- 
phorous  trichloride  (4.11  g)  was  added  in  one  por- 
tion  and  the  solution  was  heated  to  107°C  over  a 
one  hour  period.  After  heating  at  107°C  for  2.5 
hours  and  stirring  at  room  temperature  overnight, 
the  solution  was  stripped  to  an  oil. 

The  oil  was  heated  with  glyoxylic  acid  mon- 
ohydrate  (5.1  g)  in  25  ml  of  H20  and  heated  at 
reflux  for  12  hours.  Analysis  of  the  reaction  mixture 
by  HPLC  showed  the  presence  of  N- 
phosphonomethylglycine  (21.6%  yield)  N,N-im- 
inomethylphosphonic  acid  (15.9%  yield)  and  im- 
inodiacetic  acid  (25.9%  yield). 

Example  6 

N-Chloroacetylaminomethylphosphonic  Acid  to  N- 
Phosphonomethylglycine 

5 
A  50  ml  flask  was  charged  with  N- 

chloroacetylaminomethylphosphonic  acid  (0.2  g, 
0.  001  mole)  and  glyoxylic  acid  (0.22  g,  0.002  mole) 
and  2  ml  of  water.  The  mixture  was  heated  at  reflux 

io  for  12  hours.  Analysis  of  the  resulting  solution  by 
HPLC  showed  the  presence  of  N- 
phosphonomethylglycine  (76.8%  yield),  N-formyl- 
N-phosphonomethylglycine  (5.6%  yield)  and 
aminomethylphosphonic  acid  (3.5%  yield). 

is  Although  the  invention  has  been  described  in 
terms  of  specified  embodiments  which  are  set  forth 
in  considerable  detail,  it  should  be  understood  that 
this  is  by  way  of  illustration  only,  and  that  alter- 
native  embodiments  and  operating  techniques  will 

20  become  apparent  to  those  skilled  in  the  art  in  view 
of  the  disclosure.  For  example,  when  the  N-ac- 
ylaminomethylphosphonic  acid  is  brought  together 
with  glyoxylic  acid  in  the  presence  of  hydrochloric 
acid,  the  acyl  substituent  is  converted  into  the 

25  corresponding  carboxylic  acid,  which  can  be  recov- 
ered  and  used  to  prepare  the  amide  starting  ma- 
terial  useful  in  this  process.  As  another  example, 
other  derivatives  of  glyoxylic  acid,  such  as  esters 
other  than  alkyl,  can  be  used  in  the  process  of  the 

30  present  invention. 

Claims 

1.  A  process  for  the  preparation  of  N- 
35  phosphonomethylglycine  which  comprises 

bringing  together  under  reaction  conditions 
glyoxylic  acid  or  a  derivative  thereof  and  an  N- 
acylaminomethylphosphonic  acid  represented 
by  the  formula 

40 

O 
II 

R  -  C  -  NH  -  CH2  -  P03H2 

45 
wherein  R  is  selected  from  the  group  consist- 
ing  of  alkyl  having  from  one  to  6  carbon  atoms, 
haloalkyl  having  from  one  to  six  carbon  atoms, 
benzyl  and  phenyl. 

50 
2.  A  process  of  Claim  1  wherein  the  mole  ratio  of 

glyoxylic  acid  to  N-acylaminomethyl- 
phosphonic  acid  is  at  least  2:1. 

55  3.  A  process  of  Claim  1  wherein  the  N-ac- 
ylaminomethylphosphonic  acid  and  the  glyox- 
ylic  acid  or  a  derivative  thereof  are  Drought 
together  and  heated  to  a  temperature  between 

4 
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about  50  °  C  and  about  1  80  °  C. 

4.  A  process  of  Claim  3  wherein  the  temperature 
is  between  about  70  °  C  and  about  150  °  C. 

5 
5.  A  process  of  Claim  1  wherein  R  is  alkyl. 

6.  A  process  of  Claim  5  wherein  R  is  methyl. 

7.  A  process  of  Claim  1  wherein  R  is  phenyl.  10 

8.  A  process  for  the  preparation  of  N- 
phosphonomethylglycine  which  comprises 
bringing  together  in  the  presence  of  water  or 
an  aqueous  a  mineral  acid  and  at  a  tempera-  is 
ture  between  about  70  °C  and  about  150°C  a 
glyoxylic  acid  derivative  and  an  N-ac- 
ylaminomethylphosphonic  acid  represented  by 
the  formula 

20 
O 
II 

R  -  C  -  NH  -  CH2  -  P 0 3 H 2  

25 
wherein  R  is  selected  from  the  group  consist- 
ing  of  alkyl  having  from  one  to  6  carbon  atoms, 
and  phenyl  wherein  the  mole  ratio  of  glyoxylic 
acid  to  N-acylaminomethylphosphonic  acid  is 
at  least  2:1  .  30 

9.  A  process  of  Claim  8  wherein  the  mineral  acid 
is  hydrochloric  acid  or  sulfuric  acid. 

10.  A  process  of  Claim  8  wherein  R  is  phenyl.  35 

11.  A  process  of  Claim  10  wherein  the  mineral 
acid  is  hydrochloric  acid. 

12.  A  process  of  Claim  8  wherein  R  is  methyl.  40 

13.  A  process  of  Claim  12  wherein  water  without 
added  mineral  acid  is  used. 

14.  A  process  of  Claim  8  wherein  the  derivative  of  45 
a  glyoxylic  acid  is  the  alkyl  ester  of  glyoxylic 
acid,  wherein  the  alkyl  group  contains  from 
one  to  six  carbon  atoms. 

15.  A  process  of  Claim  8  wherein  the  derivative  of  50 
glyoxylic  acid  is  the  alkyl  ester  hemiacetal  of 
glyoxylic  acid,  wherein  the  alkyl  group  contains 
from  one  to  six  carbon  atoms. 

16.  A  process  of  Claim  1  wherein  the  N-ac-  55 
ylaminomethylphosphonic  acid  is  prepared  by 
bringing  together  under  substantially  anhy- 
drous  reaction  conditions  an  amide  represent- 

ed  by  the  formula 

O 
II 

R  -  C  -  NH2 

wherein  R  is  as  defined  above,  paraformal- 
dehyde,  and  phosphorus  trichloride,  and  with- 
out  isolation  of  the  N-acylaminomethyl- 
phosphonic  acid,  adding  glyoxylic  acid  or  a 
derivative  thereof  to  the  reaction  mixture. 

Patentanspruche 

2.  Verfahren  nach  Anspruch  1,  bei  welchem  das 
Molverhaltnis  von  Glyoxylsaure  zu  N-Acylami- 
nomethylphosphonsaure  zumindest  2:1  be- 
tragt. 

3.  Verfahren  nach  Anspruch  1,  bei  welchem  die 
N-Acylaminomethylphosphonsaure  und  die 
Glyoxylsaure  oder  ein  Derivat  hievon  zusam- 
mengebracht  und  auf  eine  Temperatur  zwi- 
schen  etwa  50  °C  und  etwa  180°C  erhitzt  wer- 
den. 

4.  Verfahren  nach  Anspruch  3,  bei  welchem  die 
Temperatur  zwischen  etwa  70  °C  und  etwa 
150°C  liegt. 

5.  Verfahren  nach  Anspruch  1,  bei  welchem  R 
Alkyl  darstellt. 

6.  Verfahren  nach  Anspruch  5,  bei  welchem  R 
Methyl  bedeutet. 

7.  Verfahren  nach  Anspruch  1,  bei  welchem  R 
Phenyl  ist. 

15 
1.  Verfahren  zur  Herstellung  von  N-Phosphono- 

methylglycin,  welches  das  Zusammenbringen, 
unter  Reaktionsbedingungen,  von  Glyoxylsaure 
oder  einem  Derivat  hievon  und  einer  N-Acyla- 

20  minomethylphosphonsaure  der  Formel 

O 

II 
25 

R  -  C  -  NH  -  CH2  "  P03H2  , 

worin  R  aus  der  Gruppe  bestehend  aus  Alkyl 
mit  1  bis  6  Kohlenstoffatomen,  Halogenalkyl 

30  mit  1  bis  6  Kohlenstoffatomen,  Benzyl  und 
Phenyl  ausgewahlt  ist,  umfaBt. 

5 
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8.  Verfahren  zur  Herstellung  von  N-Phosphono- 
methylglycin,  welches  das  ZusammenDringen, 
in  Anwesenheit  von  Wasser  oder  einer  wasse- 
rigen  Mineralsaure  und  bei  einer  Temperatur 
zwischen  etwa  70  °C  und  etwa  150°C,  eines 
Glyoxylsaure-Derivats  und  einer  N-Acylamino- 
methylphosphonsaure  der  Formel 

0  

II 

R  -  C  -  NH  -  CH2  -  P03H2  / 

worin  R  aus  der  Gruppe  bestehend  aus  Alkyl 
mit  1  bis  6  Kohlenstoffatomen  und  Phenyl  aus- 
gewahlt  ist,  wobei  das  Molverhaltnis  von  Gly- 
oxylsaure  zu  N-Acylaminomethylphosphonsau- 
re  zumindest  2:1  betragt,  umfaBt. 

9.  Verfahren  nach  Anspruch  8,  bei  welchem  die 
Mineralsaure  Salzsaure  oder  Schwefelsaure 
ist. 

10.  Verfahren  nach  Anspruch  8,  bei  welchem  R 
Phenyl  darstellt. 

11.  Verfahren  nach  Anspruch  10,  bei  welchem  die 
Mineralsaure  Salzsaure  ist. 

12.  Verfahren  nach  Anspruch  8,  bei  welchem  R 
Methyl  bedeutet. 

13.  Verfahren  nach  Anspruch  12,  bei  welchem 
Wasser  ohne  zugesetzte  Mineralsaure  verwen- 
det  wird. 

14.  Verfahren  nach  Anspruch  8,  bei  welchem  das 
Glyoxylsaure-Derivat  der  Alkylester  von  Glyox- 
ylsaure  ist,  wobei  die  Alkylgruppe  1  bis  6 
Kohlenstoffatome  enthalt. 

worin  R  wie  oben  definiert  ist,  Paraformaldeh- 
yd  und  Phosphortrichlorid,  und,  ohne  Isolie- 
rung  der  N-Acylaminomethylphosphonsaure, 
Zusetzen  von  Glyoxylsaure  oder  eines  Derivats 

5  hievon  zur  Reaktionsmischung  hergestellt  wird. 

Revendicatlons 

1.  Procede  de  preparation  de  N-phosphonome- 
10  thylglycine  qui  comprend  la  mise  en  contact 

dans  des  conditions  de  reaction  d'acide 
glyoxylique  ou  d'un  de  ses  derives  et  d'acide 
N-acylaminomethylphosphonique  repondant  a 
la  formule  : 

15 

0  

R  -  C  -  NH  -  CH2  -  P 0 3 H 2  

20 

dans  laquelle  R  est  choisi  parmi  les  groupes 
alkyle  ayant  de  1  a  6  atomes  de  carbone, 
halogenoalkyle  ayant  de  1  a  6  atomes  de 

25  carbone,  benzyle  et  phenyle. 

2.  Procede  selon  la  revendication  1,  dans  lequel 
le  rapport  molaire  de  I'acide  glyoxylique  a 
I'acide  N-acylaminomethylphosphonique  est 

30  d'au  moins  2:1  . 

3.  Procede  selon  la  revendication  1,  dans  lequel 
on  met  en  contact  I'acide  N-acylaminomethyl- 
phosphonique  et  I'acide  glyoxylique  ou  un  de 

35  ses  derives  et  on  les  chauffe  a  une  temperatu- 
re  comprise  entre  environ  50  °C  et  environ 
180  -C. 

4.  Procede  selon  la  revendication  3,  dans  lequel 
40  la  temperature  est  comprise  entre  environ 

70  °C  et  environ  150°C. 

15.  Verfahren  nach  Anspruch  8,  bei  welchem  das 
GlyoxylsaureDerivat  das  Alkylesterhemiacetal 
von  Glyoxylsaure  ist,  wobei  die  Alkylgruppe  1  45 
bis  6  Kohlenstoffatome  enthalt. 

16.  Verfahren  nach  Anspruch  1,  bei  welchem  die 
N-Acylaminomethylphosphonsaure  durch  das 
Zusammenbringen,  unter  im  wesentlichen  50 
wasserfreien  Reaktionsbedingungen,  eines 
Amids  der  Formel 

R  -  C  -  NH2  / 

5.  Procede  selon  la  revendication  1,  dans  lequel 
R  represente  un  groupe  alkyle. 

6.  Procede  selon  la  revendication  5,  dans  lequel 
R  represente  le  groupe  methyle. 

7.  Procede  selon  la  revendication  1,  dans  lequel 
R  represente  le  groupe  phenyle. 

8.  Procede  de  preparation  de  N-phosphonome- 
thylglycine  qui  comprend  la  mise  en  contact 
en  presence  d'eau  ou  d'une  solution  aqueuse 
d'acide  mineral  et  a  une  temperature  comprise 
entre  environ  70  °C  et  environ  150°C,  d'un 
derive  d'acide  glyoxylique  et  d'un  acide  N- 
acylaminomethylphosphonique  repondant  a  la 

6 
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formule  :  acylaminomethylphosphonique,  de  I'acide 
glyoxylique  ou  un  de  ses  derives  au  melange 
de  reaction. 

0  
II  5 

R  -  C  -  NH  -  CH2  -  P 0 3 H 2  

dans  laquelle  R  est  choisi  parmi  des  groupes 
alkyle  ayant  de  1  a  6  atomes  de  carbone,  et  le  10 
groupe  phenyle,  le  rapport  molaire  de  I'acide 
glyoxylique  a  I'acide  N-acylaminomethylphos- 
phoniqueetant  d'au  moins  2:1. 

9.  Procede  selon  la  revendication  8,  dans  lequel  is 
I'acide  mineral  est  I'acide  chlorhydrique  ou 
I'acide  sulfurique. 

10.  Procede  selon  la  revendication  8,  dans  lequel 
R  represente  le  groupe  phenyle.  20 

11.  Procede  selon  la  revendication  10,  dans  lequel 
I'acide  mineral  est  I'acide  chlorhydrique. 

12.  Procede  selon  la  revendication  8,  dans  lequel  25 
R  represente  le  groupe  methyle. 

13.  Procede  selon  la  revendication  12,  dans  lequel 
on  utilise  de  I'eau  a  laquelle  on  n'a  pas  ajoute 
d'acide  mineral.  30 

14.  Procede  selon  la  revendication  8,  dans  lequel 
le  derive  de  I'acide  glyoxylique  est  un  ester 
alkylique  de  I'acide  glyoxylique,  dans  lequel  le 
groupe  alkyle  contient  de  1  a  6  atomes  de  35 
carbone. 

15.  Procede  selon  la  revendication  8,  dans  lequel 
le  derive  de  I'acide  glyoxylique  est  un  ester 
alkylique  hemiacetal  de  I'acide  glyoxylique,  40 
dans  lequel  le  groupe  alkyle  contient  de  1  a  6 
atomes  de  carbone. 

16.  Procede  selon  la  revendication  1,  dans  lequel 
on  prepare  I'acide  N-acylaminomethylphospho-  45 
nique  en  mettant  en  contact  dans  des  condi- 
tions  de  reaction  essentiellement  anhydres,  un 
amide  repondant  a  la  formule: 

0  
II 

R  -  C  -  NH2 

55 
dans  laquelle  R  est  tel  que  defini  plus  haut,  du 
paraformaldehyde,  et  du  trichlorure  de  phos- 
phore,  et  en  ajoutant,  sans  isoler  I'acide  N- 
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